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tbe effect per degree of the former being greater than the latter. The 
shortest latency for the heated frog muscle occurs at 29 — 30*5°, and 
closely precedes rigor. 

Muscles maintained for a considerable time at a given elevation or 
depression of temperature, preserve a constant latency. 

Up to the present the gastrocnemius of the frog has been the only 
muscle upon which we have experimented, and our chief object in 
making this communication is to call attention to the changes in the 
duration of the latency brought about by varying conditions of 
stimulation. We hope to continue our observation by making similar 
experiments on different muscles of various animals, and in a future 
paper to enter more fully upon the changes occurring in the other 
phases of the contraction, for which purpose further use will be made 
of the tables we have the honour of laying before the Royal Society. 


“ Fonrmlee for sn 8u, cn 8 u, dn 8 u, in terms of sn U.” By 
Ernest H. Glaisher, B.A., Trinity College, Cambridge. 
Communicated by J. W. L. Glaisher, M.A., F.R.S. Re¬ 
ceived and Read June 16, 1881. 

§ 1. In Grunert’s “Archiv der Mathematik und Physik,” vol. xxxvi 
(1861), pp. 125-176, Baehr has given the formulae for snm^, cn nu, 
dn nu, in terms of sn u for the cases n — 2, 3, 4, 5, 6, 7. These ex¬ 
pressions are reproduced by Cayley in a tabular form in his “ Treatise 
on Elliptic Functions,” Art. 109 (pp. 80-85). 

The object of the present paper is to give the corresponding formulae 
in the case of These were deduced from the formulae for the 

case n— 4 in the following manner. 

We have 

2sn 4u cn 4u dn 4 u 


sn 8 u—~ 


cn 8 u- 


1 —& 2 sn 2 4 u t 
1 — 2 sn 2 4 u +ft 2 sn 4 4 u 


1— & 2 sn 3 4 u 


dn 8u— 


1 — 27c 2 sn 2 4u + 7c 2 sn 4 4u 
1—7s 2 sn 2 4su 


and therefore, denoting the numerators of sn4w, cn 4 -m, dn4^, and 
their common denominator by P, Q, R, S respectively, so that 


sn 4u= 


P 

"S’ 


cn 4w=-^-, 

b 


dn 4 u- 


.B 

“ S ? 
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Formula? for sn 8u, cn 8u, dn 8u, in terms of sn u. 


we find 


sn 8u= 


2PQRS 

S4_/,2 P 4’ 


cn 8u= 


S 4 —-2P 3 S 3 -f& 3 P 4 
S 4 -& 2 P 4 


dn 8 u= 


S 4 —27^ 3 P 3 S 3 -f 7s 3 P* 
S 4 -FP 4 


§ 2. The numerators of sn 8 u, cn 8 u, dn 8 u, and their common de* 
nominator, may therefore be deduced by combining linearly the four 
expressions PQRS, P 4 , S 4 , P 3 , S 3 , where 

F=zxx/(l-x*) y(l-£% 3 ) X 

{4 - (8 + m) x* + 20& 3 a4 - 20 W + (87s 4 +87s 6 ) a 10 - 4 & V 2 }, 

Q=1 - 8aj 2 + (8 + 2 07s 2 ) a? 4 — (247s 3 + 327s 4 )a? 6 + (547s 4 4- 167s 6 )a; 8 

- (247s 4 +32& 6 )$ 10 -f (8& 4 + 207s 6 )a? 13 — 87A 14 + &% 16 , 

R=1— 87s 2 a? 2 + (20& 2 + 87s 4 > 4 - (327s 3 + 247* 4 > 6 + (167s 3 -f 54& 4 > 8 

- (327s 4 +247s 6 ) ,r, 10 + (207s 6 + 8& 8 )® 18 - 8 W- 4 + fe 16 , 

S=1 - 20 & V + (327s 3 +327s 4 ) a? 6 - (167s 3 + 587s 4 +167s 6 > 8 

+ (32/s 4 + 327s 6 > 10 -207s V 3 + 7s 8 a4 6 , 

and x denotes, as throughout this paper, sn u. 

The values of PQRS, P 4 , S 4 , P 3 S 3 were calculated in the following 
manner: 

The squares P 3 , S 3 , and the products PS and QR, were first formed. 
Then P 3 , S' 2 were multiplied together, and the square of PS was 
formed: the agreement of these two results verified the values of P 3 , 
S 3 , P 3 S 3 . The expressions for P 4 and S 4 were then obtained by 
squaring P 3 and S 3 ; these calculations being performed in duplicate. 
To obtain PQRS^the expressions for PS and QR were multiplied to¬ 
gether ; and as a verification the product PQ was formed, and this 
was multiplied successively by S and R. 

§ 3. The resulting formulas are shown in the following tables, in 
which the mode of arrangement is almost obvious: thus, for example, 
the numerator of sn 8^ 

=a?v/{(l— a? 3 )(l—7s 2 & 3 )} x 

{8 

-(80 +80k 2 )* 2 
+ (192 + 968k 2 +1927c 4 )# 

- (128 + 2496k 2 +2496k 4 +1287<*)®« 

+ (1728k 2 - 7416k* +1728k 6 ) x 8 
+ (879847c*+ 879847c 6 )* 10 


+ (807c 28 + 80k 30 )* 58 



N”umerator of sn &u~xV {(1— x 2 ) ( 1 — Jc 2 x 2 ) } X 
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§ 4. If 1c be put equal to unity the cn and dn become identical, and 
the formuhe, as is well known, assume the simple forms 


cn nu 


,_ (i+«0 B — (i—»)” 

(l + x) n + (l—x) n 


(l+x) n +(l—x) r ‘ 
Putting n —8 in these formulae, we have 


sn 8 m 


cn 8 m= 


_ 8(* + 7® 3 + 7aj 5 + « 7 ) 

’ 1 + 28£b 2 + 70#+ 28a! 6 + sb s ’ 

1—4* 3 +6* 4 —4» 6 f® 8 


1 + 28» 2 + 70® 4 + 28a; 6 + x 8 


(*= 1 ). 

(*=!)• 


When h is put equal to 1 the formulae in § 3 should reduce to these 
expressions : and we thus obtain an important verification of their 
accuracy. 

Since the denominator of sn8%, cn8^, dn8^ is of the order 64 in x, 
it is evident that a factor of the order 56 is common to the numerator 
and denominator of these expressions when h is put equal to unity. 
By putting h —1 in the formulaB of § 3 and dividing the resulting ex¬ 
pression for the numerator of snS-w- by 1 + 7 a? 3 -f- 7 a? 4 + a? 6 it is found 
that this factor is (1 —a? 3 ) 28 , as it should be. And it was verified by 
division that the expressions for the numerator of cn 8 u and the 
common denominator were equal to this factor multiplied by 1—4a? 3 
+ 6a? 4 —4a? 6 + a? 8 and 1 -f 28a? 3 + 70a? 4 + 28a? 6 + a? 8 respectively. 

§ 5. The expressions P 3 , S 3 , P 4 , S 4 are respectively the numerators 
and denominators of sn 3 ^ and of sn 4 ^, and it seems worth while 
to place on record their values, which are as follows : 



Formula’ for sn 8u, cn 8n, dn 8 u, in terms of sn u. 
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